Abstract The prevalence of autism has increased dramatically. The objectives of this study were to explore attitudes toward prenatal diagnosis to detect autism prenatally and avoid having an affected child and to understand social acceptability of these disorders among students of allied health professions. In this study, college students of nursing and health systems management answered a structured self-report questionnaire (n = 305). The first part addressed the respondent's personal data. The second part targeted the respondent's attitudes toward prenatal diagnosis of non-life-threatening disorders, including autism spectrum disorders. We found that almost two thirds of the students responded that they would not proceed with a pregnancy if the child were diagnosed with autism, and more than half thought that they would not continue with a pregnancy if the fetus were diagnosed with Asperger's. Age, level of religiosity, and years of education were influential. This study is limited in scope; however, the positive attitude of the students toward prenatal diagnosis to avoid having an affected child might also reflect a negative view of autism spectrum disorders in future health care professionals. Further research of attitudes and the social acceptability of autism spectrum disorders, particularly among health care professionals, is required.
Introduction
The prevalence of autism has increased dramatically (Centers for Disease Control and Prevention, CDC1 2014); from 1 in 250 newborns reported by the CDC in 2011 (CDC2) to 1 in 64 newborns in 2014 (CDC4). According to the Morbidity and Mortality Weekly Report (MMWR), autism spectrum disorders (ASDs) continue to be an important public health concern in the United States, underscoring the need for continued resources to identify potential risk factors and to provide essential support for persons with ASDs and their families (MMWR Surveill Summ. 2012) . In Taiwan and other countries ASDs have become an 'emerging public health concern' (Chen et al. 2015, p. 129) . It remains unclear, however, whether ASDs have increased because of more widespread awareness of the condition, broader criteria for autism, inclusion in ASDs of other intellectual disabilities, a genuine increase of the disorder, or all of these combined (Leonard et al. 2014; Matson and Kozlowski 2011; Kim et al. 2011) . Several documentaries in Israel have presented some of the difficulties potentially experienced by parents of a child with autism. Nevertheless, prenatal diagnosis (PND) to detect autism prenatally and avoid having an affected child has not yet been explored as a research topic. In this paper, we describe a pilot study of attitudes toward PND to detect autism prenatally to avoid having a child affected with ASDs, among students of allied health professions in Israel. This paper differs from other surveys about attitudes toward autism since it targeted allied health profession students and was conducted in Israel, where the attitude of the population both in the medical profession and among the general public is largely in favor of genetic testing (Hashiloni-Dolev 2007; Raz and Schicktanz 2009; Remennick 2006; Simonstein and Mashiach-Eizenberg 2016) . The knowledge of health allied professions student's attitudes to people with ASDs deserve empirical attention because in the future, they might be in a position to determine these people's access to health care and exposure to health inequalities.
Prenatal Diagnosis and Genetic Testing
Prenatal diagnosis involves testing for diseases or disabling conditions in a fetus or embryo before it is born. The aim of PND has been to detect chromosome abnormalities, such as Down Syndrome (DS); single gene disorders, such as Tay Sachs disease, sickle cell anemia, thalassemia, cystic fibrosis and muscular dystrophy, and birth defects, such as spina bifida and cleft palate. Genetic testing aims at finding whether a person is carrying a specific genetic mutation that causes a particular medical condition. Genetic counseling aims to help people to understand and adapt to the medical psychological and familial implications of genetic contributions to disease (Resta et al. 2006) . In Israel, however, a positive finding in genetic testing will necessarily end up in genetic counseling and vice versa (i.e., genetic counseling will lead to genetic testing). Therefore, it is unclear whether the general population in Israel appreciates the difference between the purpose of genetic testing and genetic counseling. It is assumed that the two are thought of as being interchangeable however, in this study we are assessing attitudes toward PND/genetic diagnosis. In the United States, PND for ASD is currently available via clinical genetic services. The type of PND for ASD offered in the USA is chromosomal microarray for syndromic ASD. According to Chen et al. (2015) , such testing might inform parents about their unborn child's risk for ASD, prepare parents for the birth of an affected infant, and allow them to arrange for early interventions.
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In Israel, however, chromosomal microarray is offered for all ASDs -provided the parents can pay -in the hope that some indication for ASD might emerge.
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In this study we explored attitudes to idiopathic ASDs. ASD is the focus of this research; however we chose to investigate also Down syndrome (DS) because it is the most common chromosomal abnormality and a widespread candidate for PND. DS might be life threatening in almost half of the cases; however, according to Bunt and Bunt (2014) , advances in medical care and early intervention programs and regular health supervision by family physicians can allow children with DS to lead healthy and productive lives. Even so, many adults continue to hold negative attitudes toward people with DS (Pace et al. 2010) . 3 In addition, we chose to investigate deafness since it is a well-known non-life threatening condition and is common among the Muslim population in the Middle East because of intermarriage. Although there has been controversy among the deaf community towards PND, some authors observe that parents with normal hearing who have deaf children view PND as positive and beneficial to detect deafness, but not necessarily to terminate a pregnancy (Brunger et al. 2000; Fu et al. 2010; Boudreault et al. 2010) .
Autism Spectrum Disorders
ASDs are described as a group of developmental disabilities that can cause significant social, communication, and behavioral challenges (CDC2). ASDs symptoms typically appear during the first three years of life. About 40 % of children with autism have no speech. Another 25 % to 30 % of children with autism have some words at 12 to 18 months and then lose them. Others might speak, but not until later in childhood (CDC4). People with ASDs share some similar symptoms such as problems with social interaction, but there are differences in the timing of the symptoms as well as in their severity and their exact nature. Nevertheless, although autism might affect each person differently, from very mildly to severely, it is considered a serious condition even in its milder form (Johnson 2004) . 4 Being part of neurodevelopmental disorders (NDs), autism is currently recognized as a 'synapse disease' (Kubota et al. 2015) .
The Cause(s) of Autism
The cause(s) of autism are elusive. The current view is that it results from a conglomeration of genes for individual traits that come together in any given person and are modified or turned on/off early in development by the presence or absence of environmental factors (Amet 2009; Baron-Cohen et al. 2005; CDC5; Corona, 2009; Johnson 2004; Selkirk et al. 2009; Thomas et al. 2015) . Recent studies have demonstrated that congenital neurodevelopment disorders (NDs) can result not only from changes in DNA sequence in neuronal genes but also from changes to the secondary epigenomic modifications of DNA and histone proteins. Epigenomic modifications can be altered by various environmental factors, which potentially cause acquired NDs (Kubota et al. 2015) . For example, exposure to traffic-related air pollution and nitrogen dioxide during pregnancy and during the first year of life was associated with autism (Volk et al. 2013 ) and multiple infections during pregnancy were associated with ASDs (Ousseny et al. 2015) . According to Menezo et al. (2015) , there is a link between increased prevalence of ASDs, methylation, and oxidative stress in gametes of older men and women and the first stages of embryonic development, which potentially effects epigenetic transgenerational transmission.
The Genetics of Autism
Autism is frequent in tuberous sclerosis complex, fragile X, and Rett disorder (Geschwind and State 2015) . However, these disorders account for a small minority of cases. Diagnosable cytogenetic abnormalities and single-gene defects together account for <10 % of cases (Muhle et al. 2004 ). Nevertheless, there seems to be evidence that autism is a heritable disorder as the recurrence rate in siblings of affected children is approximately 2 % to 19 % (Ozonoff et al. 2011) , which is much higher than the prevalence rate in the general population, but much lower than in single-gene diseases. Genome-wide copy number variant and sequence analyses have uncovered a list of rare and highly penetrant copy number variants (CNVs) or single nucleotide variants (SNVs) associated with ASDs, which has strengthened the claim of a genetic etiology for ASDs (Jiang et al. 2014 ). However, a wide range of genetic variation is involved with interplays of gene-gene and gene-environment interactions. At present, although some genome-wide significant findings exist, none have been consistently replicated across studies (Constantino and Charman 2015) .
Cures for Autism
Current research aims at elucidating genetic causes of autism to develop personalized drugs (Geschwind and State 2015) . At present, however, no cure for autism exists. Nevertheless, in response to troubled parents trying to find a cure for their newly diagnosed autistic child, treatments that include gluten-free diets, forced hugs, massage, hyperbaric chambers, and other inventions have been suggested. None of these cure autism (The Cochrane Library 2015). A systematic review on the effects of a gluten-free diet in the treatment of ASDs concluded that the corpus of research did not support the use of these diets in the treatment of ASDs (Mulloy et al. 2010) . Fivemonth outcomes of massage treatment showed some decreased autism severity (medium to large effect size), improved child-to-parent interactions and decreased parenting stress by almost 50 % (Silva et al. 2015) . Very early intervention with Applied Behavioral Analysis (ABA) treatment might positively affect the communication and daily skills of approximately half of the children with ASD symptoms (Cohen et al. 2006; Maurice 1993; Sallows and Graupner 2005) .
Attitudes Toward Autism
In the United States (US), most parents of a child with autism would wish to pursue genetic testing if a test were available that could identify risk of ASDs in a younger sibling (Narcisa et al. 2013) . In a hypothetical scenario with parents to explore the attitudes toward PND and termination decisions of 42 parents of children with ASD, more than half of the participants expressed willingness to undergo PND for autism (Chen et al. 2015) . Of the 31 parents who were either willing or unsure about undergoing the PND, approximately threequarters of them would continue their hypothetical affected pregnancies. Explanations included preparation for birth of the child, bonding, or acceptance of existing ASD-affected children, apprehensions about test limitations, and religious concerns. Parents who reported that they would terminate the affected pregnancy in this hypothetical situation were primarily Asians (Chen et al. 2015) . Another study examined the perceptions of the genetic etiology for ASDs and the recurrence risk among 39 Taiwanese parents of children affected with ASD. Although the majority of participants believed that ASDs have a genetic link, less than half perceived genetic factors as the cause of their own child's ASD. Moreover, most participants articulated their recurrence risk incorrectly (Chen et al. 2014) . Most parents' recurrence risk perceptions were inaccurately high. Only 10 % had seen a genetic professional because of an ASD (Selkirk et al. 2009 ). Further, in a study among Canadian parents of children affected with ASD (n = 41), 90.2 % of the parents thought that the prevalent cause for ASDs was genetic (Mercer et al. 2006) . Certainly, poor genetic knowledge indicates the importance of genetic counselors' awareness of parent perceptions to provide the best help to families who have children with ASDs. However, genetic counselors awareness of health care students' perceptions toward ASDs might be equally important.
Methods Participants
The sample included 305 students of nursing and health systems management at a college in the north of Israel. Participants were 103 qualified nurses studying for an academic degree in health systems management, 117 students studying for a bachelor's degree in nursing, and 85 students studying for a bachelor's degree in health systems management. Three hundred and fifty questionnaires were distributed among all the students in these departments. The response rate was 87 %.
The questionnaire
Students answered a structured self-report questionnaire in Hebrew, divided into two sections: The first part addressed the respondent's personal data (gender, age, and family status, number of children, religion, level of religiosity, originIsraeli-born or immigrant, and education). We chose to obtain this information to examine how demographic variables might relate to attitudes toward NLTDs. The second part targeted the respondent's attitude toward genetic syndromes, ASDs, and genetic counseling. The questionnaire, which was developed especially for this study, was based on a questionnaire of comparative research of attitudes of German and Israeli genetic counselors' toward PND (Hashiloni-Dolev 2007) . Questions related specifically to ASDs were added. To test validity, the questionnaire was given to two experts in medical ethics. They were asked to rank each of the items in the questionnaire on a scale of 1 = irrelevant to 4 = very relevant. They were asked also to comment on the formulation of the questions. The wording of the questions was corrected according to their comments. This part included nine statements ranked on a Likert scale between 1 = strongly disagree and 5 = strongly agree. Four of the statements were negative and the other five positive. The position score was calculated as the average of all the answers given by the respondent after the appropriate reversal of the scale for the negative statements. A score close to 1 determined a strong negative position, i.e., strongly against giving birth to children with some non-life-threatening chronic disorders. A score near to 5 expressed a positive stance, i.e., strongly in favor of giving birth to children with some non-life-threatening chronic disorders. The internal consistency (Cronbach's alpha) of the position score was 0.83. In addition, the respondent's position regarding the right of women to have an abortion was measured on a Likert scale between 1 = strongly disagree and 5 = strongly agree. Table 1 shows that the percentage of women in this survey was higher than the percentage of men, which was expected because in Israel, more women than men opt to study nursing. The average age was 28.8 years (SD = 7.7). Most participants were single, but nearly a third were married, divorced, or widowed. Almost half of the participants in this study were Jews and the rest were Arabs. Although most of the respondents were either secular, i.e., practiced no religious observance, or traditional, i.e., practiced some of the religious traditions, there was also a good representation of participants who were religiously observant to varying degrees, but not including ultra-Orthodox Jews. About three-quarters of the respondents were born in Israel, and the remaining quarter was composed of immigrants. About two thirds of the respondents had only 12 years of education whereas just over a third of them were also qualified registered nurses.
Statistical Analysis
Analyses were computed using the Predictive Analytics SoftWare (PASW, Version 21.0). Analyses were performed in three steps. First, we explored the distribution of answers for each of the items in the questionnaire regarding giving birth to children with some of the NLTD, including autism. Second, correlation between the attitudes toward giving birth to children with congenital non-life threatening disorders and the demographics variables (age, level of religiosity, years of education and sector) were performed using Spearman and Pearson correlation. We used Spearman correlation for ordinal variables and Pearson correlation for continuous variables. Group comparisons were performed using t-test. In the third step, we conducted multiple regression analysis to explore which variables could explain attitudes toward Genetic Testing. Significance was set at the 0.05 level, and all tests of significance were two-tailed. Table 2 presents the distribution of answers for each of the items in the questionnaire, regarding giving birth to children with some of the NLTDs including autism. Table 2 shows that the majority of the students responded positively to the idea of Genetic Testing. The large majority of the respondents were positive about the idea that Genetic Testing is important to reduce deleterious genes in the population and about the idea that parents should be allowed to select healthy embryos. In addition, most of the respondents in this survey thought that it would be unfair to the child to be born with a chronic disease or disability. In addition, we looked at the students' attitudes to autism and AS and to DS and deafness. Autism and AS were ranked in between DS (more feared) and deafness. However, the respondents' attitude to autism was more negative than the attitude to AS (61.6 % and 54.4 % respectively). Lacking a little finger was almost inconsequential compared with the more serious disorders.
Results

Correlations Between Attitudes and Demographic Background
Next, we calculated Spearman correlations between attitudes toward giving birth to children with congenital non-lifethreatening disorders and age, level of religiosity, and years of education (Table 3) . Table 3 shows a significant positive correlation (small effect size) between the respondent's level of religiosity and the number of years of education, and the attitude toward Item 1. In other words, the more secular and educated respondents expressed more agreement with the importance of allowing parents to select embryos free of genetic diseases. A significant negative correlation (small to medium effect size) was found between the respondent's age, level of religiosity, and years of education and attitude toward Items 2-4 and 7. In other words, the more mature, secular, and educated students expressed less agreement with having a child with autism, AS, and DS, and with the idea that some disabilities might diversify and enrich society. Age, secularity, and education had also a positive correlation with attitude toward Items 6 and 10, i.e., with the notion that it is unfair to bring a child into the world with a disabling condition and with the idea that a woman should have the right to choose abortion. We found no correlation between age, level of religiosity, years of education and Items 5 and 8. However, in Item 9, a significant positive correlation (small effect size) was found between level of religiosity and attitude. In other words, the more secular respondents expressed more negative attitudes toward deafness.
In addition, we analyzed a possible correlation between the attitude toward the right to choose abortion (Item 10) and the average attitude toward Genetic Testing (Items 1-9) . A significant positive correlation (r = .47, p < .001) was found, i.e., a positive attitude toward Genetic Testing was correlated with a positive attitude toward abortion. In addition, a slightly significant positive correlation was found between the average attitude toward Items 1-9 and the age of the respondent (r = .20, p < .01). Thus, mature students had a positive attitude toward Genetic Testing. The correlation between the average attitude toward Items 1-9 was stronger with the level of religiosity (r = 0.38, p < .001), and the student's years of education (r = .27, p < .001), i.e., secular and better-educated students (according to years of education) agreed more with PND. We also found a significant difference of attitude between Jewish and Arab students. Jewish respondents expressed more agreement than Arab respondents with the idea of allowing parents to select embryos without genetic diseases. Consistently, Arab respondents expressed more agreement than Jewish respondents with the notion of giving birth to the child, even if the fetus were diagnosed with autism or with DS. Nevertheless, Arab respondents were more in favor (slightly but significantly) than Jewish respondents of aborting the fetus if the child would be born deaf. In contrast, Jewish respondents expressed more agreement than Arab respondents with the idea of the unfairness of bringing a child into the world with a severe congenital impediment. t-tests were performed to compare the mean attitude between Jewish and Arab respondents toward giving birth to children with non-life-threatening disorders. A significant difference was found between the groups (t(295) = 1.97, p < .05). Jewish respondents had a more positive attitude toward PND (M = 3.59, SD = 0.82) than the Arab respondents (M = 3.40, SD = 0.85) and Jewish students agreed more than Arab students with women's right to abortion (82.8 % and 60.4 % respectively). Finally, we performed multiple regression analysis to explore which variables could explain attitudes toward Genetic Testing. The average attitude toward Genetic Testing (Items 1-9) was entered into the regression as the dependent variable, and gender (1-women, 0-men), age, years of education, level of religiosity, and ethnic group (1-Israeli Arabs, 0-Israeli Jews) were entered into the regression as independent variables. Since level of religiosity is an ordinal variable, we entered it into the regression as two dummy variables: 1. Secular (1-Secular, 0-Otherwise); 2. Traditional (1-Traditional, 0-Otherwise). We found that years of education and level of religiosity predicted the attitude toward Genetic Testing (F(6282) = 11.0, p < .001, R squared = .19). In other words, secular students with more years of education had a more positive attitude toward PND. Gender, age, and ethnic group were not significant predictors of attitude toward Genetic Testing. The results of the regression analysis are presented in Table 4 .
Discussion Study Limitations
One obvious limitation of the sampling method used in this study is its potential lack of representability. However, although not representative of the Israeli population, with fewer men and more Arabs than in the population as a whole, the sample in this study did include different sections of the Israeli population. Another limitation is that in Israel a common misperception may be that genetic counseling is equated to genetic testing. The term Bgenetic counseling^was used in one of the survey questions, when it would have been more appropriate to have used the term Bgenetic testing or PND.^Misperceptions about genetic counseling, however, may not be limited to Israelis: a study in Canada found that 143 of 191 respondents thought that a purpose of genetic counseling is Bto prevent genetic diseases or abnormalities.^ (Maio et al. 2013 ).
The Importance of this Study
The knowledge of medical and allied health professions students' attitudes to people with intellectual disabilities deserves empirical attention because in the future, they might be in a position to determine these people's access to health care and exposure to health inequalities. Studies of perceptions of allied health professionals or medical students in other contexts include medical students' preconceived ideas about populations with mental retardation (Handler et al. 1994) , allied health profession students' perceptions of stroke rehabilitation (Insalaco et al. 2007) , and medical students' perceptions of effective team work (Byrne and Pettigrew 2010) , rural and remote practice (McAuliffe and Barnett 2010) , and intellectual disabilities (Ryan and Scior 2014) . This list is not exhaustive. Knowledge among the general public about intellectual disability and causal beliefs has been underresearched (Scior 2011) . Attitudes toward ASD might be included in this under-researched category, even though it is not necessarily an intellectual disability. In this context, attention should be paid to the attitudes of students of the whole range of health care professions toward many different conditions and situations, including ASD.
Attitudes Toward Autism in Israel
Currently in Israel, children diagnosed on the autism spectrum are entitled to a monthly special needs allowance from the Israeli National Insurance Institute. Beyond the monthly allowance, the integration of children under age 3 in a special communication day-care center is subject to recognition by the National Insurance Institute (Ministry of Social Affairs and Social Services). Children aged 3 to 21 have the option of registration in a special education framework. Nevertheless, even with such impressive educational care (almost one-on-one), prospective parents in Israel, who already have a child with ASD, would try to avoid having a second child affected with this disorder even if no reliable genetic test for autism currently exists (Simonstein 2014) . A positive PND might involve the termination of a pregnancy. While in Germany, social, cultural, religious and legal conditions restrict the selection of embryos based on prenatal diagnosis, in Israel they strongly encourage it (Hashiloni-Dolev 2007; Raz and Schicktanz 2009) . Abortion in Israel is illegal unless the pregnancy is life-threatening to the woman, is the result of rape or adultery, the mother is underage or over 40, or the fetus has a major malformation or illness (Israeli Penal Code). Since autism is The respondents in this study ranked ASD between DS (most feared) and deafness. Almost two-thirds of the respondents thought that they would not proceed with a pregnancy if the child were diagnosed with autism, and more than half of the students thought that they would not continue with a pregnancy if the fetus were diagnosed with Asperger's Syndrome (AS). This is a very high rate compared with the study carried out in the US (Chen et al. 2015) and in Taiwan (Chen et al. 2014) . Particularly for Asperger's syndrome which is usually characterized by some milder symptoms of autism.
5 People with AS might have social challenges as well as unusual behaviors and interests, but typically do not have problems with language or intellectual disability. According to some writers (e.g., Walsh 2010), the unusual ability that might appear in AS alongside the autistic features might compensate for the disabling condition, indicating potential advantages alongside the disadvantages in AS. Nonetheless, in this study, the majority of the respondents did not think that people with AS might enrich and diversify society. The general positive attitude of the students in this study toward PND to detect autism prenatally and avoid having an affected child might be indicative of a negative view toward ASDs, and thus toward people living with autism both today and in the future.
7 Interestingly, t-tests with one independent variable-ethnic sector-suggested, at first glance, that Arab and Jewish respondents might have different attitudes toward ASDs. However, further multivariate analysis found that among the variables examined in this study, only years of education and level of religiosity significantly predicted the attitude toward genetic testing for ASDs. Students with more years of education and who reported living a more secular lifestyle had more positive attitudes toward genetic testing for ASDs. Knowledge of students' attitudes toward ASDs is important because it will enable the development of curriculum and training intervention for changing these attitudes, as appropriate. According to the literature, this method of curriculum intervention appears to be effective (Cassimos et al. 2013; Giarelli et al. 2012; Ryan and Scior 2014; Scior et al. 2013; Seewooruttun and Scior 2014; Strunk 2009; Wagner and Stewart 2001) .
Final Remarks
This study offered a glimpse into the attitudes toward ASDs among students of health allied professions in Israel. Genetic counselors' awareness of parent perceptions and other members of society is important to provide the best help to families who have children with ASDs. According to the literature, to provide parents with better education, counseling, and support for making reproductive decisions, ASD-related genomic education among physicians is needed. However, the results of this study suggest that allied health care professionals may also require ASD-related genomic education because they would be the first line contact with the health establishment for parents.
Further research into the attitudes and social acceptability toward autism in general and among health care professionals in particular is required during the formative years in Israel and in other countries.
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